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ne 

TITLE: High-molecular Dielectrios 
PERIODICAL: Uspekhi khimii, 1960, Vol. 29, No. 7, pp. 864-881 


TEXT: The aim of the authors was to illustrate some laws governing the 
electric properties of polymers on the basis of own results and those 
published by other research workers. Attention is devoted chiefly to 
dielectric losses and polarization studied in dependence on the structure 
of high-molecular compounds with respect to chemical composition, 
stereochemical structure, amorphous and crystalline states, and also to 
the character of thermal motion, since the electric properties of the 
polymer!are largely dependent on the last-mentioned characteristic. 

In the chapter dealing with dielectric losses and polymerization of 
non-polar polymers, the dependence of the dielectric constant €', the 
square of the refractive index née, and the dielectric loss angle tan 


on temperature and frequency (Fig. 1) for amorphous polystyrene, the ’ 
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temperature dependence of €' and tan§ for atactic and isotactic 
polystyrene (Fig. 2), of ¢' and tan§ for lows and high-density 
polyethylenesland polytetrafluoroethylene $-4\(F-4) (Fig. 3). the 
dependence of tan§ of high-and low-density polyethylenes on the 
concentration of the strongly polar =O groups ee 4), the 
temperature dependence of tan$ for polypropylenel(Fig. 5) and poly- 
ethylenes at 3.109 cps are graphically shown, In Table 1, densities of 
non-polar polymers, their measured €'-values as well as values of 
molecular polarization calculated from these densities and the 
refractions of bonds are given. The last column cf this Taple shows 
differences found between the experimentally determined and calculated 
polarization and refraction values. In the chapter dealing with 
dielectric losses and dielectric constants of polar polymers, the 
temperature dependence of €' and tan§ for polyparachlorostyrene (PPCS), 
polyvinyl chloride (PVC), polymonofluorotrichloroethylene (®-3(F-3)) 
(Fig. 7), and three crystalline polyesters (Fig. 8), of tan§ for 
atyrene - methylmethacrylate and styrene - methylacrylate copolymers } 
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(Pig. 9), the frequency le. of tan§ for styrene - methyl - 
methacrylate copolymers (Fig. 10 the temperature dependence for 
peeyioniteile's butadiene (26:74 “and acrylonitrile - styrene (28:72) 
copolymers, of the relative volume changes for styrene - methyl- 
methacrylate copolymers (Fig. 12), of &' and tan§ for a polystyrene - 
benzylbenzoate mixture (Fig. 13), of tané for a mixture of grafted 
polymers and homopolymers of acetobutyrate cellulose with polymethyl - 
methacrylate (Fig. 14), for polyethyleneterephthalate with nylon 

(Pig. 15), and the dependence of the logarithm of frequency of 

maximum tan§ for dipole-elastic and dipole-radical losses on 1/T 

(Fig. 16) are graphically shown. In the chapter dealing with electrical 
conductivity and breakdown of polymers, the time dependence of the 
logarithm of the current flowing through the polymer with U = const 
(Fig. 17), the temperature dependence of volume resistivity of PVC 
plasticized with 4.5% dioctyphthalate (Fig. 18), the dependence of the 
logarithm of volume resistivity of low-density polyethylene on 1/T 
(Pig. 19), the dependence of logeyo) = f(1/T) for polyvinyl acetate, 
polyvinyl butyral, polyvinyl formal, polymethylmethacrylate, ae lee | 
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ethylal, and polystyrene (Fig. 20), the dependence of the electrical 
conductivity of polyethylene and polymethylmethacrylate on 1/T (Fig. 21), 
and the temperature dependence of the electrical conductivity of 
polyvinyl alcohol, polymethylmethacrylate, polyvinylchloroacetate, 
chlorinated high-density polyethylene, mica, polystyrene, high-density 
polyethylene, and polyisobutylene (Fig. 22) are graphically studied. 

A. F. Ioffe is mentioned. There are 22 figures, 2 tables, and 46 
references: 26 Soviet, 12 US, 6 British and 2 German. 


ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy Akademii nauk 
SSSR (Institute of High-molecular Compounds of the 
Academy of Sciences, USSR). Nauchno-issledovatel ‘skiy 
institut polimerizatsionnykh plastmass, Leningrad 


(Scientific Research Institute of Polymer Plastics, xX 
Leningrad 
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AUTHORS: Kabin, 93. P., Malkevich, 98. Gey Mikhaylov, G. P., Sazhin, B. 1. 
Smolyanskiy, A. Ley Chereshkevich, L. V. 
TITLE: Study of the dielectric losses and polarization of some fluoro- 


plasts 
PERIODICAL: Vysokomolekuyarnyye soyedineniya, v- 3, no. 4, 1961, 618-623 


TEXT; This paper studies the etfect of crystallization upon the dielectric 


constant & and tan & of the dielectric losses. Substances with the following 
parameters were studied: 


Substance: Denotation 4 g/om> e, 10° cps, tan 6, 10? melting 
° 


oO? 
ee 0°o cps, O°C oint, °C 


polyvinylidene flu- 

oride F-2 1.86 7.0 0.19 180 
copolymer from tetra- 

fluoroethylene and 

fluorovinylidene 1:4 CF-1 1.686 6.4 0.18 145 
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Substance: Denotation dogo! g/em? é, 10? eps, tan 6, 10° melting 

O°c eps, 0°C point, °C 

ditto, ratio CF-2 1.91 8.6 0.09 160 
1:2 
ditto, ratio CF-3 1.98 8.0 0.08 205 
4:1 


& end tan 6 were measured between -150°C and melting point of the polymer at 
frequencies of 5-10! cps on 0.1-0.5 mm thick samples according to a method 
described in Ref. 4 (G. P. Mikhaylov, B. I. Sazhin, Vysokomolek. soyed., 

1, 9, 1959; Zh, tekhn. fiz., 25, 2186, 1955). The maximum error was less 
than 10%. Fig. 1 shows € and tan 6 as a function of temperature. The 
maxima occurring therein which are caused by relaxation, were also observed 
when tan 6 was a function of frequancy. Since tetrafluoroethylene has 4 
symmetrical molecule with small dipole moment, the increase of € and tan 6 
in the copolymers, is due to the polarity of vinylidene fluoride. Three 
ranges of dielectric losses owing to relaxation were observed. 1) high- 
frequency relaxation at CF-2 and CF-3 in the range of from -180- -100°C 
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(maximum of tan 6); 2) medium-frequency relaxation in all substances investi- 
gated in the range of from -S0- +50°C, and 3) low-frequency relaxation at 
+100-'+200°C in all substances. Experiments carried out with hardened CF-} 
showed a falling of high-frequenoy relaxation and a rise of middle-frequency 
relaxation as compared to the non-hardened polymer. Fig. 4 shows the 
frequency of the maximum of high-frequency and medium-frequency relexation 
as a function of 1/f. The discussion of the experimental data led to the 
following conclusions: 1) The dielectric properties in the range of from 
100-200°C cannot be explained by relaxation only. The structural transforma- 
tions must also be taken into account. 2) The maxima of low-frequency re- 
laxation lie close to the melting point of the polymers concerned, thus due 
to thermal motions in the crystalline phase. 3) The dielectric losses de- 
crease with the degree of crystallization of the copolymers. 4) Orientation 
of polymers, i.@., inorease of the degree of crystallization, may be ac- 
companied by a considerable increase of & There are 4 figures; 1 table, 
and 11 references: 8 Soviet-bloo and 4 non-Soviet-bloo. The 2 references 
to English-language publications read as followa: M. E. Convoy et al., 

Rubb. Age, 16; 543, 1955; A. H. Willbourn, Trans. Faraday Soc., 54, 7175 
1958. 
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MIKHAYLOV, G.P.; IOHANOV, A.M.3 SHEVELEV, V.A. 


Temperature dependence of the dipole-elastic relaxation time of 
polymers. Vysokom.soed. 3 n0.5:794-797. My ‘61. (MIRA 14:5) 


1. Institut vysokomolekulyarnykh soyedineniy AN S SSR. 
(Polymers ) 
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Electric properties of polymers. Zhur.VKHO 6 10.4:404-411 '6l. 
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(Polymers--Electric properties) 
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AUTHORS. Mikhaylov, G. P., and Borisova, T. I. 
TITLE: Study of molecular relaxation in polymers by the dielectric 
method 


PERIODICAL: Uspekhi khimii, v. 30, no. 7, 1961, 895-913 


TEXT: In the present paper, some conclusions are drawn on character and 
mechanism of relaxation on the basis of publications on the examination 

of relaxation processes in polymers by dielectric and mechanical methods. 
The relaxation observed by the dielectric method is characterized by the 
fact that the energy of the electric field applied to the polymer sample 

is mainly distributed by relaxants with polar groups. The molecular re- yl 
laxation observed by the method of dielectric losses and polarization can 
be classified into two basic types: relaxation of polar radicals or of the 
monomer member of the macromolecule, and relaxation of the same radicals 
together with sections of the main chain, i.e., relaxation of sections 

This was found for polymers of different structures: linear, ramified, 
structures with links in the chain, partly crystallized, and completely 
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amorphous structures. Usually, it is assumed that the one type of relaxa- 
tion in relation with the mobility of lateral polar radicals, the so-called 
dipole-radical losses, can only be observed within a certain temperature 
range which corresponds to the glass-like state of the polymer. The other 
type of relaxation, the so-called dipole-elastic losses, can only be ob- 
served in polymers above vitrification temperature. In the case of poly- 
methyl methacrylate, the authors succeeded in observing dipole-radical 
losses at temperatures much higher than those of vitrification (Ref. 2: 
Polymer Sci., 3u, 605 (1958); Ref. 3: ZhTF, 28, 132 (1958)). Hence, it 
may be assumed that dipole-radical losses are by no means restricted to the 
glass-like state of polymers since they have also been observed in the 
rubber-like state of polymers. Dipole-radical losses reflect the relaxa- 
tion process caused by the motion of lateral polar groups. The main chain 
remains immovable during the examination, If the period of the applied 
field is long enough, dipole-elastic losses are observed at certain temper- 
atures. They are due to the joint displacement of sections of the main 
chain and of polar side groups, i.e., they are related to the thermal 
motion of sections in the polymer. There are hardly any differences be- 
tween the relaxation processes in ramified and nonramified polymers, This 
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means that the kinetic units are much shorter than the distances between 

the points of ramification, and thus do not affect the mobility of the 

sections. According to publications, the relaxation time t of dipole- 

elastic losses is prolonged by an extension of the polymer sample which 

causes an orientation of the main chain. Probably, this is no general rule. | 

The change in the chemical structure of the monomer link of the polymer 

chain has an even higher effect on dipole-elastic losses than on dipole- 

radical losses. In this case, the introduction of polar and unpolar 

groups takes effect, which may be added direct)y to tie main chain or to 

a lateral radical. In recent papers, much attention has been paid to the 
spectrum of the relaxation time. Unfortunately, the possibilities of 

applying this method are restricted to those cases where the shape of the K 
distritution function of the relaxation time is in:ependent of temperature. 

This is a prerequisite for tnis method. The effect of the structure of the 
macrochain on molecular relaxation becomes evident in the examination of 
dielectric properties of copolymers. The elasticity of the macrochain and 

also the character of molecular interactions may change if the percentage 

of the one or the other component of the copolymer is changed. This was 
observed during the examination of sielectric losses and :olarization of 


Pal b 
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copolymers, methyl methacrylate «itr styrene ‘Ref, 1+: T. i. borisova, 


uw. P. Miknaylev, Vysokomol. soyed-, 1, 563, 474 °19-9)), and methyl 
acrylate with styrene (Ref. 20: 3. P. Mikhaylov, L. V. Krasner, cnTF, 26, : 
1738 (1956)). The examination of molecular relaxation in isotactic poly- 

methyl methacrylate and polystyrene by tie method of dielectric losses 

showed thut the steric regularity of the chain greatly changes the re- 

laxation properties cf polymers (Ref. 23: Authors, Vysoxomol soyed, 2, 

619 (3966) ). The temperature- and frequency dependences of dipole losses 

were studied in polyester on the basis of diane and some aliphatic and 

aromatic acids (Ref. 24: G. P. Mixhaylov, M. P, Bydel'nant, Vysokomol. 

soyed., 2, 287 (1960)). It is taken for granted that dipole-radical losses 

in mixed and in single-component esters are due to the relaxation of the 

polar COO group. The most probable relaxation time of this process is 

determined by the mobility of the chain segment directly adjacent to this 

group. The effect of the structure of the monomer link of the macromole- 

cule on molecular relaxation of polymers was studied in the following 

polymers: polymethyl acrylate, polypropyl acrylate, poly-@-cnloro-ethyl 

acrylate, polyvinyl acetate, polyvinyl butyrate, and poly-%-chlorovinyl 

propionate (Ref. 27: G. P. Mikhaylov, L. V. Krasner, v pechati (in print, 
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The results are siven in Tables 4 and 5. V. A. Kargin, G. L. Slonimskiy, 
N. I. Shishkin, and P. F. VYeselovskiy are mentioned. There are 17 figures, 
5 tables, and 32 references: 20 Joviet-bloc and 12 non-Soviet-bloc. , oe 
ASSOCIATION: Institut vysokomolekulyarnyxh soyedineniy AN SSSR aLlostl outs 


of High-molecular Compounds AS USSR) 


Legend of Table 4: Comparison of data on dipole- radical losses of isomeric 
polymers. (1) Structural formula of the polymer; (2) TMA (P.iA) polymethyl 
acrylate; (3) MMA (Fra) polypropy! acrylate; (4) “6x34 (PBKhEA) poly-$- 
chloro-ethyl acrylate; cee ee eS) polyvinyl acetate; (6) ~25 (PVB) poly- 
vinyl butyrate; (7) ~<x2" P2Kh2) poly-3-chlorovinyl propionate. 
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7 Present-day theories of dipole polarization of 


condensed molecular 


(MIRA 14:6) 
tems. Usp.fiz.nauk 74 nowl:3-30 My ‘Ol. 
a (Dipole moments) (Molecular dynamics) 
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J 22/0 dre 2204 
AUTHORS: Mikhaylov, G. P., Burshteyn, L. L 
TITLE: Effect of side chain radical isomerism on the intramolecular 


interaction in polymers 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 2. 1962, 270-275 


TEXT: P. Debey et al. (see below) observed in infinitely diluted polymers 
dissolved in unpolar solvents that the effective dipole moment of the 
monomeric link differed from the dipole moment of the isolated molecule 
since intramolecular interaction between the individual monomer links and 
orientation of polar groups take place in the isolated macrochain of the 


2 2 
polymer. P or - Py 88 where Py = dipole moment of the isolated nonoseric X 


link; g = parameter of the correlation of intramolecular interaction; 

ae factor to be estimated when observing the reapective model The molec- 
ular interaction on two homologous series of polyalkyl acrylates (I) and 
polyvinyl acetate (II) is studied by the method of effective dipole 
moments: 
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Effect of side chain radicai BI10/B101 
-CH- = = = 
57 oH CH, ae 
kno (1) 0 (II). Transition from one series to the other : 
bp bop 
n - n 


permits a study of intramolecular interaction due to different steric 
arrangements of the polar radicals: CH CH CH. CH, The in 


a 
vestigation was conducted in benzene solution at 20°C 
H HH 
1 | lf 
ae and H-C-C-H were used for an approximate determination of eA : 
1 | 
H C=O H 
| 
OR Ee 


the dipole moment of the monomeric link The concentration dependence 
(concentration of the polar substance ¢5%) of the dielectric 
penetrability (by means of MJlE-1 (MLYe-1) bridge) and of the specific 
volume was determined for ascertaining the dipoie moment The dipole 
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momenta of the low-molecular analogs were calculated according to Lebye 
with extrapolation according to Kumler (see below) for infinite dilution 
The basis therefor was the statistical polarization theory accoraing to 
Bruckingham (see below). d¢/dx, and dv/ dx, are experimentally determined 


The correlation parameter depends on the interaction energy > and the 


steric factor, i. e., the steric arrangement of the groups immediately 
adjacent to the polar radical. The dipole moment for compounds of the 

same series is similar, but differs on transition from J to IJ The 
correlation parameter g~v0.70 for I, gv0.85 for II, which confirma the 
change of intramolecular interaction Since Be is equal, this change is on 


due to different orientations of the polar groups to each other In II, 
the decrease of intramolecular interaction is due to low correlation of 

the polar radical because of the flexible oxygen bond Thus, the intra- 
molecular interaction is determined by the dipole moment bo and the 


steric arrangement of the polar group in the polymer side chain There are 
6 tables and 6 references: 3 Soviet and 3 non-Soviet. The three refer- 
ences to English-language publications read as follows: PP. Debey, 
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F. Bueche, J Chem. Phys 419, 589, 1951 
' 2s ’ $ J Halverstadt, & Kumler J 
eo 64, 2988, 1942; a D-. Bruckingham. Proc. Roy. Soc. A 238, 235 


ASEOCIATION: Institut vysokomolekulyarnyxh soyedineniy AN SSSR {Institute 
of High Molecular Compounds AS USSa} 


SUBMITTED: February 11, 1943 


ve 
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sl oe Wiknayiov, C. .., Krasner, ow. 7. 
8. agncaies Tangevutire Se,eadernce 3f lielectr.c louwses in nomoliogues 
of metuvl acrylate and vinyl acetate polymers 
: Ne gota adi as Jfeud ov Olekalyeonyye soyedineniyay, Ve 4, 45. 7, i700, 
VO et Ge 
cotl+ pe authors stadie! tne effect of the structure of the side . 
ra licalg in the volvner chain on tan § anu «4', together witn tre : 
t ts tne activation ener,y U of the dipoie-ralicai and 
tic -rocesses. She aeaguresents nere mace setween -i70 ans 
a Lor aa 7 . 
#55°S, and 0.2 ani 300 ke/3 on d0lyetayl acryiate vty, solyoropy 
1erylate (2), polyvinyl propionate (5,, polyvinyl butyrate (4); poly-<- 
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Denperature dependence of ... 3119/3185 
= 3S eS Se 
gropaGn.te > 5 <G). Results: in this tenperauture 
gel (245,502 
o & s.ome tno maxina for all polymers, corres,oniing to tne 
stic .... be Drattle state of the golynrer if the poiar side 
> bondeal via au UY atom to the polymer C.a.n the o and't values 
fll oo¢ .igher t.ua in the isomeric yolyners with a C—C bond to the side 
cttal (3 {in asai/nole) for 1,3,2,4,5,6 is 6.2, 8.5, 5.7, 4-8, a0, 
te t.e dinole-ralies:l, an} 39, 44, 53, 31, 40, 46 in the Jipore- 
te06foeess). In tue dinole-radical »rocess U and t fall as ‘tne 
SES af oH, yrouys rises in the side radical (owing to the increased 
sinility 62 free covtion,. Substitution of Ci for # in tne cit, ; 
of tne cide raiicul raises J and t in tne dipole-radicai Pe 
so, und J in the jipole-elastic process (owing to the increase in ay 


ity of the solymer). There are 2 figures and 1 taole. 
: J } é 
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pet eey 8/190/62/004/007/006/009 
oer B119/B180 

ARC RSS tiknaylov, G. P., Zrasner, uw. V. 

Here oer Effective dipole moments of nomologous polymethyl acrylate 
and polyvinyl acetate polymers 

PORTIS Vy gokomolekulyarnyye soyedineniya, v. 4, no. 7, 1962, 
1076-1583 

DENT: The effective dipole momenta aVe were determined for tne vitreous 


and the nignly elastic state of polymers, together with the relaxation 
tine distribution oarameters for polymethyl acrylate (1), polyethyl 
acrylate (2), polypropyl acrylate (3), polyvinyl acetate (4), polyvinyl 
-ropionate (5), polyvinyl butyrate (6), and also f-chloro substituted 3 (7) 

and 6 (8). ‘The method of calculation has been described by the authors 

in Vysokomolek. soyed., 1, 542, 1959, and is based on tan 6 and e' values 
measured between -170 and +80°C and 0.2 and 100 ke/sec. Results: 

<n the substances investigated in the order 1,2,3,7,4,5,6,8 u/g is 

1.5, 1.9, 1.7, 2.3, 2.0, 2.0, 1.9, 3.6 D respectively. In the elastic x 
state in the polymers of the polyvinyl acetate series in which the side 
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Effective dipole moments of ... B119/3180 


radical is vound via an 0 utom to the principal chain the dipoles show 
jouer correlation +o their surroundings than in those of the polymethyl 
acrylate series. On the other hand the_correlation is greater in the 
vitredi3 state, which leads to lower ae values. Comparison of 
ternarature coefficients and volume expansion of tne polymers showed tnat 
Sney vere higher in the polyvinyl acetate than in tne polymethyl acrylate 
series, und that tneir ratio was oonstant ‘or individual homologs. This 
gucse3ts a relationship between the texperature dependence of the specific 
volume i214 the breadtn of tne relaxation times spectrum. There are 

s and 3 tables. The most important English-language references are: 
widgon, R. H. Cole, J. Chem. Phys., 19, 1484, 1951. fF. darris. 
, Js Chem. Phys., 21, 6, 1953. R. Fuoss, J. Kirkwood, J. Amer. 
oc., 63, 569, 1941. 


ASSUCTaATION: Institut vysokomolekulyarnykn soyedineniy aN SSSR 
(Institute of digh-molecular Compounds AS USSR) A 


Sraciwteo: April 27, 1961 
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g/190/62/004/010/005/010 
(1990626 /010/005/' 


B101 
AUTHORS: Borisova, T. I., Burehteyn, L. L., Mikhaylov, CG. P. 
TITLE: Synthesis and examination of the atructure of catalytic 


poly-n-butyl methacrylate. III. Possibility of eatimating 
the etereoregularity of the polymer by studying the 
. dielectric loss and polarization 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 10, 1962, 
1479-1485 / 


TEXT: roly-n-butyl methacrylate (PBMA ) samples having different steric 
atructures were used to determine tan’ and €' in bulk and in solution 
between 20 cps and 150 keps, and -60 - +100°C. The differences in the 
course of the curves tant” versus T (°C) at 20 cps for atactic, : 
ayndiotactic, and isotactic PBMA (Fig. 1) is explained by a reduction in 
_the probable relaxation time + of the dipole-elastic process for isotactic 
PBMA owing to increased mobility of the chain segments. As samples with 
different steric structures had the same density (1.06-1.07 g/cm), this 
increase in mobility ia not attributable to loosening of structure but to 
weakened intramolecular correlation of the polar groups. From the 


Card Us a 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0 


i 


pre i retin te ee z ie poe eee ee 


v 


s/190/62/004/010/005/010 
Synthesis und examination uf ... B11 /B186 


t 
function log f) = e(1/T), where f. 2 the temperature coefficient of 
’ iad 


tanv’ x? tne apparent activation energy of the dipole-elastic loss is 


calculated to.be 38 keal/male for utactic, 35 kcal/mole for syndiotactic, 
and 29 kcal/mole for isotactic PBMA, the vitrification temperatures being 
respectively. 28, «1, and -)4°C. Between 20 and 1.5+102 cps, the dipole- 
radical ioss, showed no maximum in the whole temperature range studied. 

™he linear dependence apecific volume versus concentration was the same in 
all samples. For isotactic rBua, the dipole moment wo V6 wag 1.52, and 


for syndiotactic P3MA 1.45 debye. Since the above mentioned samples 
contained alternating sections with isotactic and irregular structures, 
it ia concluded that the difference in dipole momenta increases with the 
content of isotactic structure. The following formula is suggested for 
eatimating the microtactic structure: 


oe (Ct + = 

E angle (4 X5)P, + XoPos where F ganle polarization of the sample 
atudied, x, = concentration of the polymer portion with regular structure, 
P 


1 and Po = polarization of the irregular and isotactic polymer, 
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8/190/62/004/010/005/010 
Synthesias and examination of ... B101 /B166 


respectively, and Pups op/3kT- There are 4 figures and.2 tables. 
ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR 

(Institute of High-molecular Compounds AS USSR) 
SUBMITTEu: June 7, 1961 


Pig. 1: tanith versus temperature at 20 cps. (1) atactic PBMA; 
(2) igotactic PBMA; (3) and (5) syndiotactic PBMA. : 


Card 3/3 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0 


Pere 


Slowey ee ee a ae 


8/190/62/004/011/012/014 


B101/B144 
¥ 
AUTHORS: Mikhaylov, G. ?., sorisova, T. I. 
hn hg 
TITLE: Mobility of polyhalogen styrene macromolecules I. Investiga- 


tion into the form of the molecular motion of poly-2-fluoro- 
5-methyl styrene by dielectric losses and polarization 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 11, 1962, 1732- ; 
1738 i 


TEXT: Tan’! and -' of poly-2-fluoro-5-methyl styrene (PFMS) were measured 
between -160 and +165°C and at 15 - 150,000 cps. At low temperatures n 
dielectric loss of dipole-type was observed. At 115 - 120°C tan = .(t) : 
passes through a maximum. The asymmetrical temperature dependence of tan - 
proved the existence of dipole-elastic and dipole-radical losses. Only at 
frequencies less than 1 cps 1s it possible to observe tan Vox of the two 


losses directly and separately. The phenyl group side radicals of PFS 
have a certain mobility which ig rather independent of the main chain also 
in the glassy atate. Above 120 C the motions of the side radicals combine 
with ye of the macrochains to form a single molecular relaxation process 
Card 1/2 
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8/190/62/004/011/C12/014 
Movility of polyhalogen ... B101/B144 
log Ba - .(1/T) where the apparent activation energy of this process 


decreases from 90 kcal/mole at 100°C to 45 kcal/mole at 160°C. Above 
110°C AB approaches the constant value of -~1.45 Debye. There are 7 
figures and 1 table. 


ASSOCIATION: Institut vysoxomolekulyarnykh soyedineniy AN SSSR (Institute 
of High-molecular Compounds AS USSR) 


SUBMITTED: July 14, 1961 


Card 2/2 


LR aH, 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0 


5/032 /62/028/002 /C28/ 227 


B124/B1C! 
acTHe...: idikhaylov, G. r., Jnevelev, ¥. A., ard Dmitrocnenko, u. a. 
TITLE: vevice for measuring dielectric losses and dielectric 


constant of soiid polymer dielectrics 


ay 


:Ealuvlial: JZavodskaya laboratoriys, Vv. -4, Now -, “Yur, chides do 


Test: €' and tand can be measured 1%. a wide temperature r.inge wit: a 

setup based on tne standard measuri:g device. Tae measuring circuit was ' 
connected witn the gs andard-signal generator "(€-17 (355-17) tnrougn 

attenuator 4C-1 (AS-1) and yp-1A (UR-1A) or YP-2 (UR-2) broad-band fe 
am,lifier. Tne measurin. amplitier .6fM (<I. ; was used as resonance - 
indicator. The resonance freyjuency was -neckxed witn a YBP- (UV; 

aavemeter. Tne first modification of tne measuring circuit, shown in 

Fig. 1,a, is designed .or use 1n u wide temperature range. The dieiectric 
sample is placed into tse guy of méeavuring capacitor -¢ contsining no 

motile electrodes. Inuulation 4 i made o!f a nigh-frequency oOcramic 

m:iterial. Tnermostat 5 ensures constant temperature of loop 6, induction 

coii 7, detector crystal 6, and screen 9. ‘The second modification, shown 

Card */K, 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0 


ae 


, 
Device iu: teasuring dielectric i sues 2... Ftle4, Boo’ 


in Fig. 1,6, is designed for messurements at room ‘temperature, with 
triaming condenser 10 being as clos: as possible t> the gap of tae 
measuring capacitor, thereby permit:ing ac urate meusurement of the samp.e 
capacitance. frlane parallel sample disks wit: a thickness of v.euit to 
o.005 mm in excess of that of tne gap between tne electrodes were used, 
tne diameter of wnicn was calculated from Di Ko - 1.1d4d, where Ig is tne 


\ 


diameter of the sample, ) is that of the electrodes, and d is tne tnickness 
of tne simple. Witn the first modification, ¢' is tound from the cnange 
of resonance frequency after the introduction cf tne sample into the gap 


° . : ; F ‘ ee ve 
of the measuring capacitor, i. e., from ¢' = (y/o 4) [Cy /f 9: 1] e493 ; 
4 > 
. Z t + - ’ eee rd « “eo ~ 5 
tand = [ + (erics)) . plein: Gn. J o/ 16d, and an ee os 
where C is the total capacitance of the circuit, f, and f,, ure tne 


re.onance freyuencies in tne absence and prsence of tne sample, 4 and 


4 are the efficiencies of tne circuit in the absence and presence of tne 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0" 


-29 


/v32/62/028, owey 128, wv) 
vevice for measuring dielectric losses ... #°24/B1G" 


sample at the frequency f,- By comparison wits a standard polyetnylene 
ample a/c was found tc te akart 10, For tue second modification, 
—_ 


io 4 
ee (Ac/c.) + 1, and tant < ant 


= ole eT wnere OC is tne change of total 
+ C0) 
) 


capacitance of the circuit wit: tne sample introduced; AC, and Av. are the 


capacitances corresponding to the width of the rescnance curve of the 
circuit in tne aosence and pres: nce of the sample. Corrections are made 
for tne change of inherent resonance freyuency f, of the circuit in the 


absence of the sumple, and for its efiiciency ey) at nigh and low 


temperatures. (¢' between 2 and 4 and tand between Be kas and 107! car be 
measured witn a relative error of less than 2% and 10 to to%, respectively. 
Tne error depends on the dielectric losses in tne dielectric. Tne 
relative changes due to tnis factor are less wnan 1% for €', and 3 to “He 
for tanJ. Results obtained for the temperature dependence of polyvinyl 
acetate, polyetnylene terephtnalate, and polymetnyl ~ethacrylate at 

40 Mc/sec agree well with experimental data of other autnors. There are 


“~" 
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Device Yfor measuring dielectric losses ... B124/B10° 
» figures and 9 refere:ces;: © Joviet and 3 non-lJoviet. The two reierences 


to inglish-language publications read as follows: ASTM, v150-54T; 
W. Heddigh, Transactions of the Faraday society, 4o, 459 (195v). VA 
ASoUCTIATIUN: Institut vysokomolekulyarnykn soyedineniy Akademii nauk Souk 
(Institute of High-molecular Compounds of the Academy of 
Sciences USSR) 


Schematic diagram of tne measuring circuits. Legend: (A) water. 
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TAGER, Anna Aleksandrovna. Prinimali uchastiye: TSVANKIN, D.Ya.; 
BORISOVA, T.I.; BURSHTEYN, L.L.; SLINKIN, A.A.; DULOV, A.A.; 
MIKHAYLOV,.G.P., red.; ROGAYLINA, A.A., red.; SHPAK, Ye.G., 
tekhn. red. P 


[Physical chemistry of polymer atio-khsnite polimerov. 
Moskva, Goskhimizdat, 1963, 528 p. (MIRA 16:12) 
(Polymers) 
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ACCESSION NR: AP4O25096 $/0139/63/000/006/0129/0134 ’ 
AUTHORS: Meshcheryakov, R. Pej Mikhaylov, Ge Pe 

TITLE: Effect of a surface charge on photomultiplier operation 
SOURCE: IVUZ. Fizika, no. 6, 1963, 129-13) 


TOPIC TACS: photomultiplier operation, impulse regime, oscillogram, blanketing 

pulse, scintillation spectrometer, loading characteristic, divider current 

ABSTRACT: A detailed review of experimental analyses on photomultiplier operations 
has been presented along with some additional investigations by the authors. The 
study includes operation in the impulse regime of several photomultipliers (FHJ- 

13B, FEU-11B, FWJ-12B, and FEU-29) as recorded on oscillograms. The characteristics 
of the recorded curves seem to be independent of both the operation region of the 
photomultipliers and the method of pulse feed generation. The inertia in photo- 
multipliers is discussed, and the necessity of increasing the blanketing pulse 
duration is considered. The operation of photomultipliers at various counter speeds 
is investigated in the scintillation spectrometer regime with NaI(T1) crystals, on 


using - sources of Co Pty and 0.03 M curie activity). The loading 
Lard 1/2 
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ACCESSION NR: APL025096 


characteristics are displayed graphically, and they show no dependence on the 
intercascade divider curren. Finally, the volt-ampere characteristics are meas- 


ured at 8 x 10 and 2x10 imp/sec counter speeds. Orige arte has: 6 figures. , 


ASSOCIATION: NII prt Tomskon acacia ea institut iment ‘Se M. Kirova (NII, | 
Tomsk Polytechnical Institute) 


SUBMITTED: 16May62 DATE AGQ: iMFeb6l ENCL: 00 
SUB CODE: GE NO REF SOV: O12 OTHER: O00 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0" 


-0 
SBREROVED POR REFERS 0774212002) ICUS RBRSe deta hucr es er eure 


ACCESSION NR: AT4034003 $/0000/63/000/000/0175/0180 


AUTHOR; Mikhaylov, G. P.3 Lobanov, A. M, 


TITLE: Dielectric Properties of polydiansebacinate in the ultra-high frequency 
range 


SOURCE: Geterotsepnyrtye vy*sokomolekulyarnytye soyedineniya (Heterochain macro- 
molecular compounds); sbornik Statey. Moscow, izd-vo "Nauka," 1963, 175-180 


TOPIC TAGS: polymer, polycondensate, amorphous polycondensate, polydiansebacinate, 
polymer dielectric Property, polydiansebacinate dlelectric Property, polymer 
polarization, dipole radica] loss, dielectric high frequency behavior, dielectric 
high temperature behavior 


ABSTRACT: The dielectric Properties of polydiansebacinate, a polar amorphous poly- 
condensates with a vitrification temperature of 26C, were Studied at frequencies of 
2°10°-10 cps and temperatures of -150 to +200, Results are presented graphi - 
cally (see Fig. | In the Enclosure) and indicate that the dielectric Properties at 
ultra-high frequencies are governed by dipole-radical losses. Dipole-elastic loss= 
es were not observed In this Polymer above 10 cps. The Possibility of simul taneous 
occurrence of two absorption areas, corresponding to dl pole-radical and dipole- 
elastic losses, at a given temperature above the glass temperature was established 
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ACCESSION NR: AT4034004 $ /0000/63/000/000/0181/0185 
AUTHOR: Mikhaylov, G. P.; Lobanov, A. M. 


TITLE: Calculation of some molecular parameters from data obtained In studies of 
dipole polarization in polydiansebacinate 


SOURCE: Geterotsepny*ye vy*sokomol ekul yarny*ye soyedinenlya (Heterochain macro- 
molecular compounds); sbornik statey. Moscow, izd-vo “Nauka,'' 1963, 181-185 


_ TOPIC TAGS: dipole polarizatian, polymer polarization, polydiansebacinate, polymer 
dielectric property, dielectric ‘oss, dipole radical loss, dielectric high tem- 
perature behavior, dielectric polymer, specific dipole moment, circular graph 
method ‘ 


ABSTRACT: A circular graph procedure (see Fig. |} in the Enclosure) was used in 
analyzing experimental data on the dielectric properties of polyd.ansebacinate to 
evaluate qualitatively the relaxation period distribution parameter, specific di- 
pole moments, and the magnitudes of4e=Eq -E-n, (where Eq and Eoe 27e equi librium 
values of the dielectric constant) and €"' max: The results indicate that the 
dielectric properties of polydiansebacinate are governed at igh temperatures BY 
dipole-radical polar!zation, 1.@. only kinetic units (determining dipole-radica 


glgeses) parsicleete In the thermal motion under such conditions (ebove 40C). 
ar 
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The increase in '' max of dipole-radical losses with temperature Is due to 
narrowing of the relaxation period spectrum and an Increase in the specific di- 
pole moment. Oltpole-radical losses cannot be described In terms of the theory 

of dielectrics suggested by G. Frelikh (Teoriya dielektrikov. Izd. In. Lit., 1960). 
Orig. art. has: 5 graphs and 3 formulas. 


ASSOCIATION: Institut vy*sokomolekulyarny*kh soyedinenly AN SSSR (Institute of 
High Molecular Weight Compounds AN SSSR) 


SUBMITTED: 16Nov62 DATE ACQ: 30Apr64& ENCL: O01 
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ACCESSION NR: AP3003797 8/0190/63/005/007 /1085/1090 
AUTHORS: Mikhaylov, G. P.; Krasner, L. V. 


TITLE: Temperature and frequency dependence of dielectric losses in styrene 
methacrylate and styrene methyl vinyl ketono copolymers. 1 


SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 5, noe 7, 1963, 1085-1090 


TOPIC TAGS: styrene mathacrylate, styrene methyl vinyl ketone, dielectric loss, 
temperature, frequency dependence, dipole elastic effect, dipole radical effect 


ABSTRACT: Copolymerization was effected at low conversion (about 10%) for all 
concentrations, in order to obtain statistical distribution of components in the 
macromolecule. The concentration of the polar component was determined by chemical 
analysis for oxygen content. The copolymers were prepared by G. A. Petrova in the . 
laboratory of Professor A. A. Vansheydt. The samples were prepared as described in 
a previous work by T. I. Borisova and G. P. Mikhaylov (Vytsokomoleke soyed., 1, 

57k, 1959), and measurements were made in the frequency range 20 to 100 000 cycles 
at temperatures from -120 to +130°. Measurements show that all the investigated 
pol on being heated, pass through two regions where dielectric loss reach 3 & 


ymers 
naximun ae is true of all single-component polar polymers). Maxima of die” trio 
ar 
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ACCESSION NR: AP3003797 


loss shift toward higher temperatures with increase in styrene content, but the 
value of the loss and the value of activation energy decline. With change in 
concentration the activation energy changes according to the polar component till 
the value corresponding to polystyrene is reached. Results show that dipole-radical 
relaxation time does not change with concentration, but dipole-elastic relaxation 
time does. Frequency dependence shows a gradual change from a simple relation in 
dipole-radical relaxation to a complex relation in dipole-elastic relaxation. Orig. 


art. hass 6 figures. 


ASSOCIATION: Institut vy*sokomolekulyarny*kh soyedineniy AN SSSR (Institute of | 
High-Molecular Compounds, AN SSSR) 
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MIKHAYLOV, G.P.; KRASIER, L.V. 


affective dipole moments of styrene-metnecrylate and styrene- 
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TITLE: Wolecular relaxation in polymers at temperatures considerably above 76 
vitrification 


SOURCE: Fizika tverdogo tela, v. 5, no. 7, 1963, 1917-1923 


TOPIC TAGS: molecular relaxation, polymer, vitrification, polymethyl acrylate, 
polydien sehacate, polyvinyl acetate, polyvinyl chloride, dielectric dipolar polari- 
zation, dielectric constant 


ABSTRACT:, The euthore have investigated the molecular relaxation in polymethyl 
acrylate,| polydian sebacate, polyvinyl acetate,/ ond polyvinyl chloride/by the die- 
lectric method at temperatures 50~100C above vitrification. It was fdéund that only 
dipolefradical polarization occurred in polymers during investigation of molecular 
relaxation at high temperatures. The tempernture dependence of relaxation freauen- 

cies was found to sgree with extrapolated values for dipoleereadical relaxation. 
Computed vslues for time distribution of relaxation at high temperatures egree with 
determinations made for the temperature interval in which dipole-radical loss is not 
superposed on dipole-elastic loss. The temperature dependence of the dielectric 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0 


ra sin ER ace Dee oat en ss aoe Reta a Ne 
TTR E TE oe Terese? Saat Saas Uae es 


aan Meee at Spee he ae, ah Sana Le ia Is AV se at Re 1 aes 
SSIES Tie ee ee i ~ Ae Mh 


L 18123-43 
ACCESSION HRs AP3003889 J 


constant attests to a definite contribution of dipole-radical polerization at high 
terperaturea, The contribution of dipole-elastic polarization tends toward zero at 
high temperntures. All the experimental data indicate that at temperatures above 
vitrification only dipole-radical relaxation is observed. Thrt is, under the indi- 
ceted conditions, only Idnetic units on the order of monomer units participate. The 
macromolecules sre very flexible, and the principal type of thermal movement in the 
polymers ig intramolecular, Orig. art. has: 5 figures, 
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Use of infrared spectra in the study of molecular interaction in 
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TITLE; Investigation of molecular interaction in polymers and their hydrogenated 
monomers by observation of infrared spectra. 2. Polymers 


SOURCE: Optika 1 spektroskopiya, v.15, no.6,1963,766-771 


TOPIC TAGS: infrared spectrum infrared absorption, carbonyl] group, polymethylacry- 

late, polyethylacryhatc, polybutylacrylate, polymethylmethacrylate, polyethylmetha- ; 
crylate, polybutylmethacrylate, polyvinylacetate, molecular interaction, hydrogena- 

tion, polymer chain, polymer linkage, ester group. 


ABSTRACT: In the preceding paper by the authros (G.P,Mikhaylov and A.L.Smolyanskiy, 
Opt.4 spektr.15,471,1963) there were presented the results of investigation of the 
absorption band of the carbonyl group in a number of esters representing hyd rogena- 
ted acrylates and methacrylates and copolymers of these with styrene. It was shown 
that the changes in the spectra parameters of the CaO absorption band in going fron 
the hydrogenated monomers to the copolymers, in which the concentration of ester 

groups approaches zero, are not connected with specific differences between the 
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monomer links in the copolymer chains from small moleculea, 1.¢e., from molecules of 
hydrogenated monomers. The present work was devoted to investigation of the mole- 
cular interaction in acrylate and methacrylate polymérs and polyvinyl acetate. To 
this end there were investigated the infrared absorption bands of the carbonyl group 
with the polymers in the bulk state and in benzene and chloroform solutions. The 
variations in the spectra are described and the spectral parameters of the Cs0 band 
(+1730 cm-l) are tabulated. The molecular interaction in the polymers is discussed 
on' the basis of comparison of the spectra parameters of the C=0 band of the polyme 
with the spectral characteristics of the band in the spectra of the corresponding hy* 
drogenated monomers and copolymers with styrene. It 1s concluded that the altera- 
tions observed in:-the spectra are due to the influence of the force field of the am 
monomer link in the polymer chain on tho vibrations of the carbonyl group. The re- 
sults of the investigation are in agreement with the data of other studies of the 
same systems by the method of dielectric polarization and measurement of dipole mo- 
ments. "In conclusion we desire to express our deep gratitude to L.L.Burshteyn, G. 
S.Denisov and V.N.Nikitin for their constant interest in the work and discussions.” 
Orig.art.has: 3 formulas, 3 figures and 2 tables. 
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i TITLE: Dependence of tgéand ¢' of polyethylene on temperature in the 
‘ range of ultra high fraquencies ’ 


| 
' SOURCE: Plasticheskiye massy*, no. 2, 1964, 9-12 


t 
- TOPIC TAGS: polyethylene, ultra high frequency relaxation, high | 
| frequency relaxation, dipole losses. testing of plastic 7 
{ ee 
| ABSTRACT: For polyethylene rolled more than one hour at 160 C a | 
ifield of maximum tgo at a frequency af 10 hertz 4s observed at room ' 
1temperature. At frequencies of 3x10” and pe hertz, tgS of 
‘polyethylene at temperature intervals of -60C to +160C passes through: 
‘a peak zone three times; two types of losses at these two frequencies _ 
‘can be attributed to losses of mean frequency and high frequency 
,relaxation, combined with orientational polarization in amorphous 
; zones of polyethylene. Also at these frequencies hew dipole losses 
‘appeared which are not to be attributed to three previously known 
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types of losses in polyethylene. It is also observed that during 
heat treatment of low density polyethylene in the presence of atmos— | 
pheric oxygen, tg$ in a maximum field at specified frequencies 
increases proportionally with time. In these specimens of polyethy- 
lene one wide field of tgd appears as a result of application of the | 
\three types of losses noted in the original polyethylene. Uneven 
;changes typical of dipole polarization were observed first at tempera- . 
‘ture dependence &’ of polyethylene. In polyethylene at room tempera~|— 
lture, tgéd pagses through the maximum field in the vicinity of fre- 
[quency 4.7x10° hertz. The amount of tgod is extremely sensitive 
ito the content of polar additions combine? - with macromolecules. ! 
(This work served for a period as one of the foundations for recommen- | 
dations for the All Upion State Standard for testing of plastics at | 
la frequency of 4.7xl0° hertz. Orig. art. has: 4 Figures 
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[Electric conductivity of polymers] Elektroprovodnost' 
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“WITLE: The relation between epsilon prime and tan delta of Teflon and temperature . 
“at the frequency of 4.7 © 10° oyoles per second 
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a | SOURCE: Vy"sokomolekulyarny*ye soyedineniya, v. 6, noe 5, 1964, 868-870 


ie Z , 
“TOPIC TAGS: polytetrafluorethylene, Teflon, epsilon ‘prime Teflon, tan delta 
» Teflon 

Pf 


‘ABSTRACT: Measurements obtained using the method described by D. A. Dnitrochenko, . 
A. MH. Lobanov, G, P. Mikhaylov, and V, A. Shevelev (Zavodsk. lab., 1959, No. 9, 

. | 2121) are presented on Fig, 1 of the Enclosures, Here curves 1, 1', 5, and 6 

‘ pertain to the original annealed Teflon samples, curves 2 and 2' to the hardened 
samples, curves 3 and 3' to the comprossed samples, and curves 4 and 4! to samplds -|_. 
cut from the necked portion of samples subjected to tension, The lew concentra- | 


tion of admixtures is probably responsible for the absence’ of tan ¢ maximm at 
323K on curve 6, The increase of tan J ,,, in hardening indicates that the 

observed losses are related to orientation processes in the amorphous phase of 
Perey “aa The value of &' diminished during hardening, compressing, and ” Ss 
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Fig. 2. Relation of log f,, to 1/f for Teflon. 


i. Mechanical determinations: a = [2 3]; 6 - [7]; B- & 9)"; fe _ 
- - @= fo, 12) 5 0- B3) ;e- Bl sK- Ad 33 -fhe’; 

u- uf. Dielectrical determinations: 1 - (2, 3 32=[4]; 

3 - [5, 6, 7]. Data obtained with the method used by R. Ke Eby 

and K. M. Sinnot (J. Appl. Phys., 32, 1756, 1961) and by J. G. 

‘Powlde and J, A. Kail (J,' Polymer Soi., 31, 183, 1958). 
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rylate (Ri CMMA), poly- A -chloroethyimethacrylate (PBCEMA), 
sthacrylate (Pd CPMA) and poly- d-chlorobutylmethacrylate. 
iperatura. (cao to si30Cy ant: sonic f ‘studied. using a= 
ital technique (Vysokomol. soyed. v..6,-1964, 1778). The measuremen 
a typea of molecular motion and. corresponding regions of dipole losses 
4 are-exhtbited by the studied polymers. - The first elastic region {a related. to the motion: of 


{- molecular segments and the second depends on the mobility of COO-.groups and is 


| located at approximately 70C for sonic frequencies. The third region, which has been _ |" 
‘investigated in the present study, is duo to the motion of side chain terminals andis = sF-- 
observed at ipprozima 1006.. hil caged socio of the aie chains ime interaction s 
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[Electrical conductivity of polymers: Elektroprovod- 
nost' polimerov, Foskva, Kniniia, 1965. 159 p. 
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MIKHAYLOV, G.P.; BUKSHTEYN, L.1. 


Influence of the s*ructure of the monomer unit on the effective 
dipole moment ana intramulecular interacticn of some sterecragular 
polymers, Vysokom. soed. 7 no,5:866-867 My ‘65. (MIRA 18:9) 
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TITLE: Dielectric relaxation in es of n-butylmethacrylate vee styrene 


SOURCE: Vysokomolekulyarnyye soyedineniya, v. 8, no. 6, 1966, 969-979 


TOPIC TAGS: dielectric property, dielectric material, methacrylate plastic, styrene, 


COPOLYMER Al 
ABSTRACT: Molecular dielectric relaxation and polarization of copolymers of n-butyl- 
methacrylate with styrene (100-19% styrene) were studied in the 140°-290°C range and at 


frequencies of 20-5°108 cps. The object of the work was to examine the effect of the 
methyl groups in the main chain upon the overall dielectric relaxation of a copolymer 

and to define the principles which govern dielectric relaxation in copolymers at tem- 
peratures of 200°C and more above their glass points. It was found that there is a 
motion of the C=O groups within an n-butylmethacrylate-styrene copolymer in the glass 
state. AS the content of styrene in the copolymer chain increased, both the relaxa- 

tion time and the activation energy of the kinetic units gradually declined. On the 

same time, no additivity was found in the cases of the composition dependence of the 
copolymer's glass points, activation energy of relaxation, and the maximum dielectric __ 


1/2 UDC: 678.01:53+678.13+678.744+678.746 
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relaxation angle. These effects are attributed to the decreasing steric interference 
of the CH3-groups in the copolymer main chain. At temperatures of 200°C and more, 
above the respective glass points, dielectric relaxation time and polarization were 
found to be independent of the copolymers’ composition. It was found that the effect~ 


‘ ive dipole moments of the dipole-group polarization were independent of temperature 
| while the dipole-segmental and static field polarizations were found to decrease line- 


arly with temperature. Orig. art. has: 7 figures, 1 table. 
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(CA 47 no.22:12243 '53) 


1. Leningrad Filial VNIVI. 
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MIKHAYLOV, GeS. [Mykhaylov, H.S,.]; USIKOV, O.Ya, [Usikov, 0,1A.], 


"atomic | ur dependence of the electron work function and of the 
notal atomic heate of sublimation, Ukr, fiz, zhur, 2 no,4:380-382 
aera (MIRA 11:3) 


1. Imatitut radiofiziki ta olektroniki AN URSR, 
(Heat of sublimation) (Slectron omission) (Metals) 
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MIKHAYLOV, G.S. (Mykhaylov, H.5.] 


Activation of an oxide cathode by oxygen liberated fros thin 
oxide films on electron bombardment [In Ukrainian with summary in 
Russian]. Ulr.fis.zhur. 3 no.1:112-115 Ja-P ‘58. (MIRA 11:4) 


l.Institut radiofiziki ta elektroniki AN URSR. 
(Electron tubes) 
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“AUTHOR:  Miktbaylov, G.S. SOV/1C% -3-f8-9/1£ 
TITLE: Influence of the Evaporation Pioducts of the T.errs- 


cathode Material on the Transfor:-etions Occurrin, ir 
Metal Oxides When Subjected to Blectron Borbesdmenat 
(Vliyaniye produxtov ispareniya ves! clestva ter: ok: toca 
na prevrashcl.eniya , pioiskhodyasl chiye v metcllicheski Ji. 
okislakh, podver, ~ayeny xh elektronnoy tonbercirovke) 


PERIODICAL: Rediotexhnixa i Blextrorika, 1556, Vol 3, vr 3, 
pp 1040 - 1042 (USSR) 


ABSTRACT: In electron tubes with oxide or thorium-oxide cutlodes, te 
yarticles of tie cztiode coating #re worn off the cathode 
core by mecus uf tre electric field end tlese are sut- 
secuently deposited at the anode or otLe: electrodes 
Tre deposit at the anode is subjected to an intensive 
electron bombardment. It is tlerefore of int’ rest ts 
investipete the effect of electron bLombcrdrent on these 
oxide particles. Tue iavestigations repoted were carricd 
out by meaus of a special experimental diode which was 
fitted with a water-cooled, ccpper anode. The exr¢rime:.ts 
vere carried out at the anode voltage of 600 V and tie 
anode current of 100 mA; the initial pres:ure was 
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SOV/109-3-E-9/18 
Influence of the Evaporation Products of the Thermo-cztisde 
Material or the Trar.sformations Occurring in Metal Oxides When 
Subjected to Electron Bombardment 


es io7° muHy, al the anode-c:.thode distance was 5 mm. Ail 
t.e cathodes vere directly Lezted and the following 

cures were used: tun.sten, tantalum, molytdenur and 
tantalum with tungsten powder. The following metallic 
oxides, in the form of fine pow#rs (grains of 10 bh) vere 
employed: BaO, Z10., Ti0.,, CeO, and Cu. These were 


.esosited ou the anode ind tombarded by the catnode 
cirient. It was found that above a certain current 
(atout 30 mA, vb-cr corresponds to a cur:ent density of 


zs 
1.1077 A/c“), tie oxide vowders were subj-ct to un 
intense heating. The temperatures thus obtained could 
reich 2,000 “C. At anode currents belov tie thresbhold 
value, the oxides oroduced a tlue, cathodic luminescenc~. 
Te aithor exrres_es his gratitude to A.Ys. Ulikov and 
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SOV/109-$8-9/18 . 
Influence of the Evapor-tion Prviucts of the hermo-cathode 
Material on the Transformations Occurring in etal Oxides Whes 


Subjected to Blectror Bombercment 


I.D. Truten for their interest in this work and valuable 
advice. ; ane 
There are 12 references, 6 of whict. «re Enjlisr, 
4% Soviet and 1 French. 
SUBMITTED: January 29, 1958 


1. Oxide powders--Bombardment 2. Electron bombardment--Analysis 
Card 3/3 3. Electron tubes—-Properties 
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‘ MIKHAYLOV, G.S. [Mykhailov, H.3. ] . . 
_ Comments on the role of barium in the phenomenon of incan- 

descence of metallic oxide particles by electron bombardment. 

Ukr .fiz.zhur. 4 no .6:812-813 wD '#. (TRA 14:10) 


le Institut radiofiziki i elektroniki AN USSR. 
(Matallic oxides) (Barium) (Electron beams ) 
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MIKHAYLOV, G.S. 


Growth of crystals with fivefold symmetry. Ukr. fiz. zhur. 5 
no. 5:716-718 S-O '60. (MIRA 14:4) 


1. Institut radiofiziki 41 elektroniki AN USSR. 
(Crystals—Growth) 
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G, 3120 (1003 137,109 6) $/109/60/005/010/031/031/XX 
E032/E114 
24.213] ‘ 
AUTHORS : Mikhaylov, G.S., Kutovaya, L.A., and Pospelov, L.A. 
TITLE: ‘Dependence of the work function of thin films (cathodes) 


on the ionisation potential of adsorbed atoms 


PERIODICAL: Radiotekhnika i elektronika, Vol.5, No.10, 1960, 
pp. 1658-1662 


TEXT: This paper was read at the 9th All-Union Conference on 
Cathode Electronics in Moscow, October 1959. 

Modern quantum theory of adsorption (V.L. Bonch-Bruyevich, Ref.1) 
looks upon the metal base and the monolayer adsorbed on it as a 
single quantum mechanical system in which the electron wave 
functions for the metal base and the adsorbate overlap. 

A.I. Ansel'm,(Ref.2), has used these ideas to obtain the following 
expression for the change in the electron work function when a 
metal base adsorbs foreign atoms: 

» 
ante aa E' - »° 
aoe) = 4Tlag — —— \ W(E') ————_—_*——- az ' (1) 
* MVeth3 
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S/109/60/005/010/03 1/03 L/XX 
Dependence of the work function of ...EO32/E144 


In this expression g* is the work function of the metal base, 
to} is the surface density of adsorbed positive ions, a is the A 
distance of the induced negatively charged layer due to the 

positive adsorbed ions, wW(E') is the probability for the presence 

of electrons in the adsorbed layer, E! is the total electron 

energy in the potential well, and Eo is the maximum kinetic 

energy of electrons in the well. The present authors use this 

theory to investigate the relation between the ionisation 

potential Vi, and the change in the work function & during 

the adsorption of alkali and alkali-earth metals. Thus, for 

example, Fig.l shows Vj and Aw as functions of the principal 
quantum number  n, Fig.2 shows these two quantities as functions 

of position in the periodic table. These regularities can be 

used to predict the change in the work function for adsorbates 

whose properties are not known in detail, For example, Fig.la 

Suggests that the change in the work function for Rb should be 
approximately 2.88 eV. This is confirmed by the extrapolation 


indicated in Fig.2. In this way, one can predict that the work 
function cf Rb on tungsten is approximately 1,62 ev. The 
procedure appears to be general and can be applied to other cases. 
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Dependence of the work function.... a hay hae ee 
There are 2 figures, 1 table and 26 references: 10 Soviet and 


16 non-Soviet, 
SUBMITTED: December 21, 1959 


Fig.l 
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TITLE Pumping: actier 
feature ot its 
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PERIODICAL Ukrayins kyy ft: 
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TEXT: In modern sorption punps. 


(so-called “getters") are used as sorption agents. 
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a special 
yy electron 


ay omium aba 
in Vale Vt 


Qi ov 
VaPoricatreu 


zycauuvy zournel voo& no 3, LY¥6L, 


cremically very active metals 
esoecliaily tit- 


anium The use of other atals. cike tron, nickei. cobalt. and 
chromium as sornents would pe advent apeous The autoor experiment- 
ed with iron. chromium ana copalt ‘he experiments with iron and 


cobalt did not lead to 
chromium an intetisive 
establisned as well! as 


sults of the experiments 
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w/184/ OL /000/003/000/010 
Pumping action. J 208/302 


The distance cathode specime:. wan approx’ setely Lb 5 mm The higi. 

vacuum (~10 © mm Hg) was procuced by an vil pump ot type MM = 40 

During the pumping the lamps were aiways neated at 400°C tor an 

hour For purification the metal electrodes were ieated to very 

high temperatures by a current or by electron bombardment. the 

chromium specimen was heated oy electron bombardment to near melting 

point ¢ * 1800°C) At Vag 300 v and lg “100 ma the specimen attained , 
temperatures of 50 to 100%. veiow melting point at that ‘ime in. J. 
tensive chromium vaporization touk piace gccompanied by an increase \ 

in the vacuum from 10° 68mm He to 3 + 2 1°°' mm Hg (in both the lamp . 
and the pump) During the experiment tne formation of crystals 

of Cr3203 was observed on the surface of the chromium specimen, these 
crystals were not destroyed vy tre e,er tron somsardment and consti - q 
tute a special feature of tie pro vos ihe prowtu of these crystals if 
on the pulverized surface shows tat the oxygen, present in chromium 


as an impurity, remains (during the vaporization) on the specimen 


in the form of an oxide This is apparentiy the reason for the> 
pumping effect of the chromium use-. (with approximately 10°? weight 
percent oxygen) the crystal prow on the chromium s.,ecimens show 
Card 2/3 
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that it 18 possible to puritv chromo to oar oxen rraces oy vacuum 


disvillation at a very high vacate lae cf. As. vi pulyona ©. lect 

of chromium is moto oontivo lr gerrsnt tor us wo at iG ostead of tit 

anium in sorption pumps buries as or... Tet bhat onromium 

Cannot ve refined road ven cst ot oo: rout 6a © to 10 © mm tig 

/ abstracter Ss note PEO BR MDE tte lea wd reached whith respect - 
to chromium and aluminum Dy awame ko Ob ai is reported in this 

journal pn 590 49 ae Corre spo ot. member wa Ukrook «© Ya Usykov 

is thanked for his interest chotme ao oove wore ‘rere are 4 figures 

and 6 Soviet bloc referen c¢: Xx 


ao oe.cktronixy aN Loon «Institute 
264 a bkrook) Khar kov 


ASSOC La. TON lmetviut rabia. iavest 
of Kadiopnys'.s ama uree tre 


SUBMIT! Eo pecember 23 LOND 
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Production of a superhigh vacuum by means of oxide : i. ee 


t 
conductors pulverized by electron bombardment. ae 
n0e1221367=1368 D '62. (MIRA 15:12) 


elektorniki AN UkrSSR, Khar'kov. 
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KHARITONOV, K. Fe; MIKHAYLOV, G. S.5 GROBIVKER, M. P. 


f storage batteries. 
Selenium rectifiers for continuous charging o ° 
Energetik 10 no,8:16-17 Ag ‘62. (MIRA 15:10) 


Storage batteries) 
Electric current rectifiers) 
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MIKHAYLOV, G.S. 


Note on E.F.Idcnak's article "Effect of the conditions of sublimation 
on the optical properties of thin chromium films." Opt. 1 spektr. 16 
no.l:176 Ja ‘6d. (MIRA 17:3) 
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. [acc Ne AR60257K6 SOURCE CODE: UR/0056/66/000/004/A07 1/A071 ' 
| AUTHOR: lov, G. 8; Akinorich, I. N.; Stefanishina, A. V. uae 
Mow on comune egal ade rH, vs ry ne i 


TITLE: Obtaining thin films' Of oxide electronic semiconductors by the method of - 


vacuum condensation with heating of the evaporated substance by electron bombardment 
SOURCE: Ref. zh. Fizika, Abs. 4A598 


REF SOURCE: Sb. Simpozium. Protsessy sinteza 1 rosta kristallov i plenok poluproved- | 
nik. materialov, 1965. Tezisy dokl. Novosibirsk, 1965, 22-25 | 


TOPIC TAGS: semiconducting film, condensation reaction, electron bombardment, vacuum . 
technique 


ABSTRACT: The possibility was investigated of obtaining thin films oxide electron- 
4ic¢ semiconductors with n-type conductivity "synthesized" from oxides of metals of the | 
Ti subgroup of group IV of the periodic system and oxides of_rare-earth metals} /by 
“the method of evaporation and condensation in vacuum with direct heating of the sam | 
ples of the evaporated substance by electron bombardment. The initial samples of the ; 
substance were obtained by sintering chemically pure oxides in a hydrogen atmosphere ' 
' or in vacuum (107* - 10-5 mm Hg). Sputtering by electron bombardment was carried out ! 
at Va = 1 - 2 kv and J, » 100 - 200 m. {he evaporation and condensation were car- | | 
ried out under conditions of high vacuum (1075 - 107° mm Hg) or superhigh vacuum 
(1077 - 10-9 mm Hg). Both isotropic and anisotropic substrates, heated to difforent 
| temperatures, were used. The properties of the films depend strongly on the produc 


\ i 


| Card Ye a EE ee eet 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0 


AoA ELAN ROSTER SRT th 


EE 
L 47337266 . - 

oi ee (5S tia St ee Joa, of oe fast: tease nig a eae 

ACC NR: AR6O25746 go | 


tion technique, especially on the vacuum conditions. [Translation of abstract ] 


SUB CODE: & 


Hl 
| 
‘ 
{ 
i 
| 
I 
i 
| 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86- ican dea 0 


bes Ee AS Ee ree ec ac as Seem Be cs Peake ea ee a ease ee Peete eee 4RE 


cra STATES aE RS UA 


Ee ale le ee 


Bia 


ACC NR: AP6030497 / "SOURCE CODE: UR/0275/66/000/006/B016/B016~ 
AUTHOR: Mixhaysov, G. S.; Akimovich, I. N.; Stefanishina, A. V. 


TITLE: Producing thin films of oxide electronic semiconductors by the method of 
Vacuum condensation with the substance vaporized by electron bombardment 


SOURCE: Ref. zh. Elektronika 4 yeye primeneniye, Abs. 6B104 


REF SOURCE: Sb. Simpozium. Protsessy sinteza i rosta kristallov i plenok 
poluprovodnix. materialov, 1965. Tezisy dokl. Novosibirsk, 1965, 22-25 


TOPIC TAGS: semiconducting film, electron bombardment 


ABSTRACT: The possibility was studied of producing thin films of oxide electronic 
sexiconductors ("synthusized" from metal oxidos of Ti-subgroup, the 4th group of the 
Periodic System, and from oxides of rare-earth metals) by the metnod of vaporization 

and condensation in vacuum, with the vaporization accomplished by electron pombard- 

ment. Source Specimens were obtained by sintering chemically pure oxides in hydrogen 

or in vacuuz (10°+-- 10°58 torr). The electron-gun Spraying was performed at 

Ve « inn2 xv and I, » 100--20ma. The vaporization and condensation were conducted 

in high (16°8-- 10-6 torr) or superhigh (10-7-- 10-9 torr) vacuum. Both isotropic and 

anisotropic Dackings heated to various temperatures were used. The film properties 

Strongay depend on the processing, particularly on the vacuum conditions. V. U. x 


.transiation of abstract] 


Sse en ar) 5.592: neki seca cone 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0" 


